Development of a fluorescent probe for detection of citrulline based on photo-induced electron transfer.
Peptidyl arginine deiminases (PADs) catalyze the post-translational deimination of peptidyl arginine residues to form citrulline residues. Aberrant citrullination of histones by one of the PAD isozymes, PAD4, is associated with various diseases, including rheumatoid arthritis, so high-throughput screening systems are needed to identify PAD4 inhibitors as chemical tools to investigate the role of PAD4, and as candidate therapeutic agents. Here, we utilized the addition-cyclization reaction between phenylglyoxal and citrulline under acidic conditions to design turn-on fluorescent probes for citrulline based on the donor-excited photoinduced electron transfer (d-PeT) mechanism. Among several derivatives of phenylglyoxal bearing a fluorescent moiety, we found that FGME enabled detection of citrulline without a neutralization process, and we used it to establish a simple methodology for turn-on fluorescence detection of citrulline.